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(2) 003-533025 

BufB^2<Z)|6«{4C^^tf S i 0 2 i£J: 0 45: t lr#f fctS^i^I 

[1*5^^2] jtu IE 2 (T^iiJlg i2C£, HUf2S5 2 W^^HUfE^ 1 <DB 

^ f y rig© i / 5 y t j: 5 Kw&^nx\ J ^z.t^mmt-r 

[m&m 4 ] mwzm 2 c^25wt % &m x. s *flrc-&t? 

im&ms] mmm2(Dmmmn. c^5 5wt%©ss-e^tfri:^ 
utit sit 1 iatt^^^a^^^& 0 

tthydrogen silsesquioxaneH «fc 9 ft 5 r. £ ^4#lt t ~T 5 »Jfc9C 1 |E*c<£>^#f* 
flu tam 2 © £&UK & ^ * - - is 7 L T ffl P gfl Sr ff^-T 5 Ig £ , 
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(3) #^2003-533025 

mmm ^^y^^^^^y^^^i-^^^Lxm^^^-rxv^mmx^ 
[Mm mmm2(Dmmm*(Dcmmte. mmmi nmrnrntt^y 

mum 2 <Dmmm*/<? -~ > ^ l -chh p ^nm-r z> is t , 

itulEfg 1 CO ifetilg £ ituffi 2 <D mum * =r- y ^ ^ ? ^ * ? {Z. ai y Is V^T & I 
U k <fc <0 <9 , 

I»*si5] huIe^i fectt^^2co^ai«, Huiam 2 o^igt^s^ia 
m i (Dmmm*^ y^-^y-r^^yf-^^uiy^^rnvx^y^^ * m 

mmizttvxttmm i <Dmmf&<D^y^>y*u^t°%mm^fcm&^^ mmm2 



.1 

Z4112742 • ^£0#J 

(4) ft£ 2003-533025 

It»*igi8] mmt, 
m i (Dm nuzft-tzmmmmmt % 

[ffjftJS2 0] ifjfS^^/^^^^ h C^5 5wt%©l|t« 

[ft*352 1] BUlBS^i^^flgfi, S i 0 2 J^<t hydrogen silsesquioxane 

Met Dii^^tt^r tzwrnk-tzm^i 8mm(D^mi^mmo 

V ix^SKihydrogen silsesquioxaneflHJ; «9 ft 5 d t <t "T 5 f»3jt*S 1 8 IB 

[ft*JJC 2 3 ] HuEiF B miilifIMJ: <9 ft <9 > itufS^ y^i/Jfx 

h y<mnc&^t*s i o 2 ^j: <9 ftsr t z&mk-tzsmmi smmo^w 



Z41 12742 §lffl#>J • 

(5) «S2 0 0 3-5 3 3 0 2 5 

m^m2 6] mtzmr$$&mm tmrn^y^^y* b ysmtncz^t* 
s i o 2 i^ct <9wt}$.£tix$s v , mmmr$mmm& xxfmm^ y^^y* b y< 

Jf-tZ^y^-^yu is fc° £ igffl L tzm^co ^ y <?■ ^ # , Su IBS mWmWk (D 

^ 1/ 5£XTttez>£o izmtetixi * 5 ^ £ <t -r sit 

[»^JS2 7] mm^y^^yx b ymteczms 5w t %<Dmmxs 

iiS5jt«2 8] mmt, 
m fE^° ^ - > <d # * nmi mmmm & w u , 

[ff*«2 9] HUfB#Jli^(II«C^, $J2 5 w t %^r^^5aS-e^tP 

[it^3S3 0 ] mmmm^mmn. c^55wt %<DM-e^tr^ t * 



Z4112742 5\mm • 'JitaM 



(6) #$2 0 0 3-5 3 3 0 2 5 

I 0 0 0 1 i 
[0 0 0 21 

minium] 

[0 0 0 3] 
[0 0 0 4] 

^Mf^-t^ S AC (self-aligned contact) ftflf {CfcV^T hM^tefe&i 

[0 0 0 51 

[0 0 0 6] 

HI 1 A£#|$-f <5f£, MOS (Metal-Oxide Silicon) h^^v^i?^ 0^ 



14H2742 $\mm • Atom 

(7) #$2 0 0 3-5 3 3 0 2 5 

Lt£l^mfcmm&Mf&£HtzS immi OtiCVD (Chemical Vapor Deposit 

ion) -s i o 2 &^0«mj6Mti naijs^titjo^ mriBsmifeiftBii i 

fSE^ 0 ^-^l 2 A*3J:t5JgW|ft|i:«|l 2BiU/i5Si(lll 2 ft, Si N# 
[0 0 0 7] 

[0 0 0 8] 

a^t^Sc V 5, 17 14, ^-N^^ iriim^r 

i: ^ 5 o 

[0 0 0 9] 

— 1 8^ff^^tL, HijfaWv?^ ^ 1 8 ^-V^^^HU 

7*^ i!ulfiBJfM<£> ^ ^ h*— /H-*tJ5Sbfc0fiPas«r^J*'rs. 
[0010] 

7* hs^flgl 7Sr/N— K-e^^ <b LT^OTOiWll 6^RIE (Reac 
tive Ion Etching) & Mi 9 K^^i^f^^L, ffiSBJSffiife&lg 1 6 (dH&IE 

[0011] 

$?3iuinic©igi^^-c, HufBEii Boflijt_h^^^^ mbii 9^, mm 
nqgtf i 6 A^ffi*6 5ct 5 {d^^i^tb, in i D©igi:*3^triit7t h y y 



• Z41 12742 3lffl0>J • teZuM 

(8) #S2 003-533025 

Rg&l 9A£U-v>;* hflgi MIS^P^l 9A©ffM©^, HU 

ISS^IfeWl 6 ^Bf&^tLfcMRgfll 6 A^, HufBixv?^ M^RgM 9A>f 

[001 21 

HI 1 DGDXfU-Cte, £ h\^mU^ f J* Hi 9 -Sr^*^, itufE^i^MlH 
gBl 9 A{^ioV^TgitfcSLfcHuBS^5/^^^^ h i'^Bll 7 <fc TJ^fiulHM R iaft 1 6 

[0013] 

-5ft 1 6B^ ^TCHUffiS^i^^l 4rplZteffim<D=i^? ? h ^-/W^fS-T 
6fflRgfl 1 4 AriS^jEfc$*LS. ttufEHflRgfll 6 B itufBH R & 1 6 A £^tf £ 

[0 0 14] 

$ 1 F(DXg(c:SoV^T, BUBEPR p|i 1 4 A®gB^*5V ^ ^tti b T V * £ 3i 

h*-VH 4 A/@£SP^*5V^-CaOSaiBi»^^ — ^ 1 2A%B(lit^ 0 
[0015] 

buib^s'^^^^ hjy^Bii 3 sxs^sl mmmmmi 6B^xu 

h/Jx— /n 4A^A 1 IfeS^IJCui/ii'WiiKT^L, 
MIESra«fe^l 6_b{^^$tLfc^®^gB^^k^*!cWli (CMP) |:±») 

KSitSittJ: 0 > EH'** — 1 2Atny^^ h*-/H 4 Afit^H 
[0016] 
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(9) !&m 2003-533025 

KfcRWLfcJ: oVL^y^-l"?* h$"*Rl 3, 15, 1 7 

flS, miyf^^h^IHT, BfliaS^^^14, 16 

S i N/&S{£:bti-C^<5 0 
[001 71 

t^zx\ mjsw^mitMmwi&mwx*^ w.m'**->'\z&^x£.Kz>mm 
mm<Dmm&m&-t-'<<* ^m<da i ©ft*? 01^ sb*^*-:^ l -c 

Cu^5 ^t^ft^n-CV^c fti£©*»fg©i«v^i^lHl^iI-eij: 
, K«l 0 Ji{c^$n-5^#:*^^^^^<^t ^o-C^t) , *feEJ»^ 

[0018] 

^ , #s ffiiiMfiit sr fli j*-r s jr m mmmw m mm * m'p £ * s ^ *s * $ x v ^ 

5 Q 9 ttlSMIfiMI*: IT S i o 2 &5^H:B P S G^fr^ofc^td 

tt, Jt^«*(7)tt«4~5m^(-^5^, ^|i||FSGf©FttS i 0 2 IIJI«r 

titMmm<Dm&3. 3-3. 6gi$ti/>$t5ri^t*#5 0 ttH 

SQ (hydrogen silsesquioxane ) ^<D S i — H3££r-at?S i 0 2 KTi5, JfcflJI 

nm(Dm&2. 9-3. isit*tft«t5rfc#t§5. ^k^iiuiEjgra^ 
slat, «sog«^ w«i^i^©^ffit«^^^-c^So fiso 

[001 9 ] 

— Sfct-ifeWLfcEl l A~i Fd»5>*>*»SJ: faT^^v^y^-ef 
£ L fe#«Ejfft«it-e»i, —OS iKfUl t ^wflMI i © IR) 1:1 y 7 > ? 

X'&MX VQifrtiX^Z s i N f*Jfc&«#s as 8 , 
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[0 0 2 0] 

mmmmmt vxmmmmm^m^tcm^^n, ^y^^y* hy/<mt vx 
amis. v\*mmm»m<Dmn&<DfcT&*>&ummm^x 

[0 0 2 1] 

sac (lai^ny^^h) «it^^r-rs^^^tt(ci^ov^Tt, ^ 

h^-zuff^^Pir^djo^T^j/^^^^ h SSJte htV 

m*£<, ^<Dtztb. ¥mfcmmz&\,^xmm(Dmtf?mm<Dfa±temf&ztix\,^ 

[0 0 2 2] 

[ HiM 5 #> (75 ] 

[0 0 2 3] 

*3B0J?O<fc 5^frW*B»H:, #»Elft«l3&Sr^-r 5¥^frgggl-*s^-C, ^ 
[0 0 2 4] 
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(11) #$2 0 0 3- 5 3 3 0 2 5 

o 

[0 0 2 5] 

#3BBHtt:, _LfE<7)R$JH&, 

itfffalg 2 cT^H-flU £ ^ ^ - =. ^ ^ u , ^ Pg|3^r TMi" 
[0 0 2 6] 

[0 0 2 7] 

fjta^° ? - is <d & * nmmmmm & * l , 
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(12) #g 2003-533025 

-5 <t (<n <5 o 

[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

s i o 2 m*pi-mAtsthtcc(Dmm&mmtt. (wt%) xm-r 0 i2©»u 
, m2(Dmmxit > mnnos io 2 ^K7^xj'fy^t5i/v't:'ia^ ^ 

[0 0 3 1 ] 

HI2CK SOD- S i 0 2 <tfB«c^tL-CV^H^^tt, ^t)^5SOG (spin 
-on-glass ) flg^o^T<D<b<7)-C& "9 , ^ tU-^t LT P - S i OtfBS^tLT 

0 ^]nh<Dmte. 4. 0&5W2^;ft£;g;i;5*tftJ£^S*£WLTV^ 
[0 0 3 2] 

$ ibJ-H S Q ilE^^tfCV^^^Ji, S i 0 2 ^ c t J f-H^s i -HOft 

mA£nt^mWki^\,^T<Dnm&x&> 9 , 2. s~2. 9m<t>, isi^m^ 
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(13) 003-533025 

mWLtzX o^mzKZ < , 8. OditSo 

[0 0 3 3] 

m2&mm-t%^. jLii6^#*^^-c{±, s i o 2 mmc&-^£-f\ H<fK-a 

*tL5C<OftttHR6<JtwO w t%T?*>t), SOGi (SOG-Si0 2 ) *5«fctf 
/7X-7CVD-S i 0 2 BI (P - S i O) -?W:&#4 0 0 nm&j@x.5;n5/^ 
>-?i&&fcM%l£HXl^Z>(DtffrfrZ> 0 ~*U;i*tU ^XvCVD-SiNl 
(P-SiN) flii 5/f y ^Sglii^ 2 0 ~ 3 0 n mgStfc !) , fflS S O 

Ggfc5i^7^cvD-s i o 2 m^Mvx i omzmz-z^y^^ym 

[0 0 3 4] 

*mw<Dmwmi*s s io 2 itcc^s i oc u^x^i&mmm 

Bl4'<7)Cpit^^)2 5 w t f^i/^^iSS^^ 10 0 nmK 

T(-^T^iST^-5r ^ ^^mUfc 0 'ix^|ll2 4 3 , THybridlJ "C^-To 

£<b^, Hfjffis i ocHi^©cis^5 5w t%^xmm^ittit r^>, m 

2^ THybr id2j T^tJ; 0 nm^T(-^T 4 

r^xvcvD-s i Nm^n^xm^H^>^^^^^mmtmm. fc-sv^ 

[0 0 3 5] 

IH2(7)||^T^iofcS i OCHilJ- ^Wt-A^"lBg^^ ^^jr^WkX-fo <9 , 

vDftia t> jw-f 5 r 1 t> °r^-c*fc5 0 

[0 0 3 6] 

t!>^5C£S iOCH»it*^S i 0 2 Bl^(-^ v >TfiS ifW;iCH x 
S^^LT^oD, S i -C&&tmf&tsnx\,^Z> 0 H12(D^m«, B^^^fcft 
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(14) 4*^2 0 0 3-5 3 3 0 2 5 

[0 0 3 7] 

HI 2 {■± > #^C £$J5 5 w t l"Hy b r i d 2 J ifi|©S i 0 2 M^> 

s i N&ttw-f&i&nnm^y?-^?* b y<mt ttf 5 ^ t^mx-hz^ 

[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 

&f-|g]3 BOia^^-CHUiEfg 2(DmUm3 *i-l!Bngfl3 A^/&£tL<3 D 
_ $ 3 COXm{CfeVNTHUlS^2 0|fe^Bi3 K^*^ t£, jtufBfg 1 <D 

Ili2^, itufBfg 1 <D$mM2(D\/*y\fX K^-T^ yfy^LT, itulBUPgfl 
3 A iZMfo L/tHS PpR2 A% jtufEfg 1 <7)|fe^Bi 2 * ^ 5 0 

[0 0 4 1] 

^T^^itt, *mwK£z, mmmi (Dmmm2 tmmm2(Dmmm3(D^ 

[0 0 4 2] 
[*1] 
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(15) «f*2 003-533025 





F^rxrm ifemm 3) 


HSQ 




C * tf 
Si02 


y ^ ^ ^ i~ 

2) 


(Si02, SiN, 

HSQ, 


X 


0 


O 




0 


0 


O 


C K^t? Si02 


0 


0 


O 



3? 1 £#BS-T5f~, HU|2^2C7)«^3 > t/i}?V^K^^atHSQ 
JBISrteo iiufafg 1 <£>f&^ 2 & S i0 2 i, S iNlfc^V^liHS 

[0 0 4 3] 

M&iat., ^5Wi^lH3 Sr^— K^** £ LT\ S i 0 2 1, S i NBI*3 
[0 0 4 4] 

£ Lt, BUia^ 1 <DBB.Wk2 tf*S i0 2 , Si NfcS'^ttH S Q#<£>«|& 
S i 0 2 Rtt, SulBm2<7)^M3^c^tfi^iij|^-C*fe5^-Ct> *T3!lfc'> 

[0 0 4 5] 
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(16) 2003-533025 

£2 5 w t%£tT, *7 v CBufe^2 0«Bl3 ^(7)CltS^5 0 %^±(d^^-r 6 
[0 0 4 6] 

in 3 c otg^ii, mmm mxum2 <Dmmm 2 *5 £ t>* 3 # v t 

[0 0 4 7] 

[0 0 4 8] 

[!& 2 gfe&feW 

[0 0 4 9] 

0 4 A^r#BS-r-5(-, roigteSfet-lfc^LfclEI 1 MDIgiajSl, l*H$# 
Mfllit^^^tt-Cl^^, &5fctf>S i Ni *) t^^-y^^^f^ Y v '<Wk\ 3 
, 1 5fc<tt;i 7©ft^*JtC^5 5w t%^tfS i OCHli2 3, 2 5:j3j; 
0*2 7 7)M£;bix6 0 
[0 0 5 0] 

i4B0Igi^fc^t, tfjlEW-^^ — 1/ 1 8 Id, Si 

Nfl^iO^i y=J-l/ \£\7L <fc «9 , HUlES i OCH12 7 £ K^-f ^ vf-^^f U 

Sutss i ocHfli2 7 ^^Miauv?^ h^pgp i 8 Ai^Mitvtima^^m^ir 

So fcfcUHUfBl^^^ hiBngfl 1 8 Ate, itufB^SMIt^t-^Lfcl/^V 
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(17) &m2 003-533025 

SVttSILfc**, WISS i OCHi2 7©T©WiHl 6 S i 0 2 §| 
03i^^^^u^t 0 (cJ: 9 Ky^xj/f y^L, HufEi/^* MHpSB 1 8 AJ^St 

[0 0 5 1] 

^(C|H4 COXgUliS^-C* H4 B^^itJi^Uv 5 ^ Mil 9 SrUffclvl^b 

9AWt5o HUgEl-v^ hUPgP 1 9 A(Dm^.(D^M. HuteS iOCHl2 

lEMRgP 1 6 A<Dj&i£:&l^T, WsES i OCH12 5 ^Sffi-T^o 
[0 0 5 2] 

H14 E(DXS^*5V^-C, huIEUv^^ Ml 9 ^-^y>^{-, S i N^x 
y?-W\s*/\:\z.i. <0 HufEv^* hliPgfl l 9 AdJ; 9 ^tt}£*LfciWfES i OC 
HIH2 7 £• Ky-T^ ^^^^b^*i-§ 0 K^-T ^ s^^Srfr* 5 i <b 

BufBHHRgM 6 Aj&gpi-^-cigfctjL-ci^fcs i ochI2 5 ^pih^nc 
HutBi^^^ h^pgpi 9 Aic&\,^xmmmfflmmm2 5t>K ^tzrnm 
mum 6 Abz&\,^xmmmr$mmim 1 4^m£ix5o 

[0 0 5 3] 

$ ib(C|§l4 E<Z)Xa-t?fi, ^CDct 9 {-L-C#^ttfc1tig(C^L-C, S i 0 2 1 
HflRglSl 6 B^Mt5„ fcfcU itufEISPgfll 6 BteitufEHflRgM 6A^tf 

j;5{-^$tt5o miE^pgp i 6 B<Dmf&tmmz^ mtzmmmmmi 

{2, hnbEIH R pP 1 6A(^*J-/^Lfc, t-ft^JMLfcl^V^y- h 
LfcHUPgtfl 4A«$W 0 
[0 0 5 4] 

£ <b{C, |g]4 FOlSHJo^T, HulBS^^^flll 6 ±<£>S i OCHi2 7 , 
itufEP?f]PgB 1 6 Bt^l/N-CSffiLTl/^ S i OCHm 2 5. $ <b MiifJgE Hi? Rgfl 1 
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(18) ^2 0 0 3-5 3 302 5 

4 Atd&^-C&ffiLTl^S S i O CHH2 3 Si N|g|<£>j: j^f yy^t'll 
[0 0 5 5] 

^(7)J: p ^LTff^^nfc HulE^n^ l 6 b J; «9 it^fe^ p 

SMttftflgl 6_h(D#fls:g^CMP^(c:j; Di*t5;iia 9, HI 4 F 

J: MiaT'dUIfi^^^ — >- 1 2Ai:ny^^ h* — /H 4 A^&V^T^ ^ 

[0 0 5 6] 

BUlES^Ife^ l 4*5ctTJ^l 6 t Lt, F K— i 0 2 BI, S i OH|©H 

•o^s, cvd-s i o 2 igK>soGBi£, Hufea^^Mi 4, 1 6 £ 

[0 0 5 7] 
[0 0 5 8] 

BUHES i OCHBH2 3 , 2 5, 2 7 12, t° ^ n — =r ^ 1/ Z> Z. t ^ 

t5w t &*imX*JbZ> 0 itulEEU A(DXS(-*5V^-ChUbSS i OCH12 3, 2 5 

HUSEM2 3, 2 5, 2 7^, te©W«14, 1 6 igj^LT, 
[0 0 5 9] 

— itufSS i OCHI2 3, 2 5, 2 7 ^tVn-f ^^fetMfS 

iti^jj:, soGifcii^^srtia^ 5fe{-Hl2-eift0^bfcHfii5s i o 
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o 

[0 0 6 0] 
[0 0 6 1 ] 

HI 5 A^#it5l^ rOXafi^<OHl4 AtDJLUtm'g&JlZWlCX'fo'Q , S 
0±©«MlftlSlg|l litc^fiJtSixfcBEi&ISl 2±(c x S iOCHl2 
3, JimifitftlKl 4, S i OCHSI2 5, JgMffeliKgl 6 3oit>*S i OCHI2 

flute hUSPgM 8 AS*, #SE*l*i&*K^J*LfcV*=ii'*^ h*— /Wi 

[0 0 6 2] 

BOIgKLSSl^T, ^-fSuSBS i O C Hflg 2 7 dilute 1^ v 5 ^ h^* - 
[0 0 6 3] 

y^-^U HufBS^^^l 6 ^{-, ^©T«S iOCHi2 5^8ffit^± 
9 flute Uv?;* KHqftS l 8 At^jcSL^iiBPgBSr^-rSo 
[0 0 6 4] 

$ fel!: HUf2S f±}£*LfcS i OCHi2 SCOUTS i NRWaLy^^u^f 

&sgfflu ^(DT&mmmmmi 4&mm-tz>Mnm&, mis Minnas 1 
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(20) !&m 2003-533025 

HUHBl/^^ hMP^l 8 AKfchSLfcBflPflJ 1 4A*^t5, I^i^I'LT 
J£j*<**Lfc0Hnlfll 4 Aft, HUlBS i OCHII2 7, ^©T©il^i 1 6 „ 
^W©T^)S i OCHI2 5, *5J:rj?^:(DTOSrHlilfe^l 4 ^iiLTM 

#u huies i ocHi2 3 zmmz^^xmtti't&o 

[0 0 6 5] 

»t@5 C^xm^VN-CitulEl/v^ M£l 8 £|&35U HI 5 B (Dffim±lzm 
fcf'i/v^ MRi 9£ N buSEW^;* M8 l 9 tfSflfrfBBH ngB 1 4A£«tf)5J;5^ 
^ftTU ISO 5 DOX^tc joV^THufBl^v 5 ^ MKl9Sr7*hy yy"??^ — ifcte. 

h^PgPl 9 A&itufEUv 5 * hJ&l 9^i«t5o 
[0 0 6 6] 

1 9±!)^5i/^ h^-^-^^, HUfEl^:* hURgM 9A{^J:19S 
ttJ^tWcS i OCHI2 7li>srLtS i NflHSr K7-< ^ yf-lsflr 5^ yf-ls? 
l^tf&aUflb, HufSSm^tL/cS i OCHK2 7 tpf^ itufE u v 5 * h HI? Rgfl 1 
9 AK*rjftLfcMn*B«r, ^:OTcoS^|fe,«l 6 asRffi-*- S J; 5 (-tT^-TSo 
$ *b {-itufE I^v** — V 1 9 Srl&ifeLfc^ jtufES i OCHI2 7 K 
^^{^ ffiiE^mMIl 6&S i02 Mc£>ni;y^^U~>fc 0 ^J; 9 K^-< 
^j/^-^U BUlES^i^^l 6*t', ffjfEWv^ hP^R^Pl 9A^^f&Ufc 

[0 0 6 7] 

BufEHH R pC 1 6 A£r^/&-f 6 K 7^ y ^^(itufE S i O C Hi 2 5j6SRttl 
Vtz!$&X*W±-tZ>fr. rcDttiffiLfcS iOCHl2 7, 2 5 *3 «fc U< 2 3 <£: 
Bfc*U HufE^R^l 6A*sJ;tfl 4 ASrC uf ©^Ilci !5 tK 

[0 0 6 8] 

^HJfcMKis^Tfc, itufESTO^Hfll 4*3J;tj?i 6 t LT, F K— 7°S i O 

2 im. s iOH^cHsqa &z^te£iimmm<Dmmi&mmm$imm, & 
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[0 0 6 9] 

[^4»j] 

[0 0 7 0] 

>9 , SiSSlO JiOS^m^ 1 1 ±KlJBfift£;h,fcE*Ui 1 2 _hfcl, S i O 
CHlg2 3, mmBW^f^l 4, Si OCHI2 5, Jiffljfeifclggl 6*3j;rj?S i O 
CHi2 7 Sr«JiUfe«^0«Ji«5&ft:S:^tp. fc7c*L#ISM0m«K«Ji« 

[0 0 7 1 ] 

i^r#8ii 6^s i OzBSoxj/^y^i/^f-cxyf ^^l, m^mmBmm 1 

6 *Wc\ ^»TOS i OCHJH2 5 ^gffit^J; 5 fc\ jtufE^v^ hF^Pg|S2 8 
A{£2fr£L7c, -r^^^^L7cVN@SM^^*f/SL7tWP^ 1 6A^Jf0j^-r^ o 
[0 0 7 2] 

ftf£H 6 COIg^fel^THUte^v 5 ;* hl^2 8 £rK**U HI 6 B *D$ti|r_Ll£§fr 
Tel- vi?* hfl!2 9 iiufEi^* HI 2 9^gj|a0Bpgpi 6 A£ffl#>3cfc b ic 

.tux*— =v^u H^^fB#s@a^fllit4 l ^?f^urcv^^^^^ h*— /wciatjs 

[0 0 7 3] 
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2 9i!3^5U^ h^^-^^r-v-^^tc, jtfjfBU^;* hiPg|52 9Aiat)I 
m^tifcS i OCH§2 5(C>fj-L-CS i NB^^r K7-f y/t^x^f 



WftrSriSfliU itufegftH£*L7cS i OCHHH2 5 itufE U- v 5 ^ hHflRgB2 

[0 0 7 4] 

$ ^i-SulEl^v 5 ^ >-2 9 Buffi S i OCHJg|2 7*3«tt5 

[0 0 7 5] 

HUia^P^l 4AMt5 K7-r^iy^V^«Hij|BS i OCHi2 3^SttJ 
LfcBt^-e^lfc-r-S/^ ^^m-eiSmbfcS i OGH^2 7, 2 5*5^^23^ 
B&*U BUfBUflP^l 6 AiSXZJll 4A^Cu^(D^^g{ClJ;t9^JKi-2.r ir(^ 
<fc 0 „ fticm 4 F -CtftW Lfc#SIfi^«it^#^tL6 0 
[0 0 7 6] 

*^Jfe^J(-^VNT Huiasr^«8Ii 4fcJ;rjU 6 t Lt, F R-t°s i o 

2 Bi, s iOHfoHSQi, fozwz&iimmmcomm&mmmmmm, & 

[0 0 7 7] 

[#5?fttt0!|] 

[0 0 7 8] 

Sil2il;it SiOCHi2 3, 4*5<t7J?S i OCHJjg2 5 ^ 
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m&mmztix&v . (-tufas i och12 5 ^\tm^mumw^\^- 

[0 0 7 9] 

HUfBUv 5 ^ h^P^3 1 AtiioV^rttfflES i OCHi2 5i>mtti£tix& V 
% m 7 BCIgllfc^t, HUlBSm^tL/cS i OCH12 5 CTL-CS i NISI 4: 

A{£*f/&LfcMPgP2 5ASrffifetS. 
[0 0 8 0] 

HI 7 BWIgttt, ^^tCHUlHS i OCHK2 5±('flfifSgflP^2 5A^Ift 
5± 6&i|M*U $ ^IdBUIEaW^l^l 6_Lf~ S i OCHIg 

2 7 zmm-tZo 

[0 0 8 1 ] 

^(CH17 C<7)Xm{-*5V^THUf5S i OCHI2 7±{ZUiS* h^3 2 fc^ftj b 

tcj: o^-s^u Hute^asa^fliit^ff^ufcv^ia^ft^^Lfc^p 

IHS3 2AWf5 0 
[0 0 8 2] 

$ ib {^1217 E^X^M&V^-CiiufE^v 5 ^ MJg3 2£-^^^ HUBSMR^3 2 

A^ct VmiUZntzS i OCHH2 7^S i Ni^xyfy^l/^fia «9 K7 

[0 0 8 3] 

HUHESF^^fl^l 6£S i 0 2 m<D^y^>yuut°lc£ <0 K7^fxy 
^ >" ^-tl-i^ H5C8W*fei»Bll 6 ^{i, iiusE i^v 5 * MH3 RgB 3 2 Ad 

Bmm&mmi 6(D^y?->mmms i ocHi2 5i>mj&£fax\;^z>^ftx* 
miEs i OCHHH2 5<D&mbmt%\z'&ik~rz>tf. H2 5^ ^aaiaMPSP2 
5 A^j&^tL-ci/^gfl^-ett, K^-r^^^>-^{itf)fe^RgR2 5A^iot 
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[0 0 8 4] 

Huiar^p^ i 4AWts K^-r^^^-^^fiBuiEs i och«2 3^nm 

bfc^t?ffJt-r«*S, r©i-CgfflLfcS iOCH^2 7, 2 5*5<ttJ«2 3S: 
UfcfcU huIS^p^BI 6 Ajoctrjti 4A?rCuWficiiat)^t5;i:l: 

[0 0 8 5] 

*nMMiz.j$\,^xh, m^mmmmmi 4*5xx*i 6 ti,x* f k-^s i o 

[0 0 8 6] 

memmm 

@8A~8Ete, l^5^7^^-K^-K^7^S:ftofc, *ii©l6 
[0 0 8 7] 

#HJ£0iJ-eii[2l8 A^Igl^^t^ jtufESS^ 0 * — >-l 2A^r^tpIB^gl 

2±^s i ochbi2 3, mmmmmi4, s iocHi25, mmmmmi6 

OCHS2 71CS i02 H3 2^7^CVDjfe|C<tD, &5V^i*fc 0 ^ 
^-Tj^f^XVMl&iStl, BufES i02 B&3 2JhKl«:, #SEi»fllit*K: 
tT^J&LTcI^^** h* — /W-M/fcLfc l/-^ hUBPgB 1 8 ASr^fTS WS^* h 
Jgl 8^/&£*L<3o ittifES i OCH)jg2 7*oJ:rj?S i02 13 2fi, V^*5> 

[0 0 8 8] 

HI 8 AWlStil, £ ibt-ltuiES i O 2 H3 2(^Lt^^M|l8^v 
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CD^mHUlBS i 0 2 lg|3 2 tft-HUlEUv 5 ^ hPRgfll 8A(:^ftLt^OT«S 

i ocHi2 7 &mm-tz>fflni®tf]&j&£tiZ)o 

[0 0 8 9] 

[H8 A<7)Xa-C^m^tL7tS i OCH)@|2 7 & K^-T ^ ^^->^ir 3 £ £ M<fc <9 
, BUlES i OCH12 7 tpkWi. 1218 BfC^-fJ; 5 (-BUlS^v 5 ^ hMRgfl 1 8 A 

[0 0 9 0] 

1218 BOXg-Cfi, $ ibl^SuffiS i 0 2 ^3 2XC1, HUBS^SSfi^it^ KM 

IBS i 0 2 ^3 2 £§fffi-t-<5<fc 5 t-ff^^tbT^ip , 1218 COXfld&^-CiiiJlS 
SWLrcS i 0 2 Bfl3 2^, buIS^v 5 ^ hflHl 9 S i 0 2 m& K7^f 

■So 

[0 0 9 1] 

1218 CCD F7 4^y^l/?(DmiznmmS i OCH^2 1 t^y^^f^ h y 
/^Lt^fflt, ^co^mi2l8 CM^-TJ; 5 Buias i 0 2 Bg3 2 ffi 
IBUv^ h^RgPl 9 At£*J-JSL7cHf?Pgi5 3 2 A^, gjfa S i OCHi2 7 £fg 

[0 0 9 2] 

1218 Ccd Igtli, mtiS i0 2 l3 2©K7^x;/fy^tPlt[:, itufEM 
Pift2 7 A^fcV^TffjfBS^^Ml 6 CD K^-r^S/^^^tattf U ^cD^m 

tL5 0 "cDXatrfi, iES i OCHH2 7^N-K^^^i ttft^So BU 
SS^RgPl 6A{C*5V^T«S i O C Hi 2 5M$H5 0 
[0 0 9 3] 

tfcfc, HSDcDX^JiioV^T^^^^^l/Vt^S i Nl^xyfy^t^l/ 
i/^H'^L, HufB^P|EI5 3 2 At^l^T^ttSLTV^ S i OCHlg2 7*5 J; TJ* 
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HUlEWP^il 6 A{d*3V^T^ttSU-CVNSS i OCHi2 5£Bfc*U huIEPP^P 

3 2 A^m^xmr^mBmi ^tc.mmm^^>i 6 AKm^xmm&mi&i 

[0 0 9 4] 

£ ^1218 EcDXgid&^-C, ^y^^v'lf&S iOgi^^f^^^ 

fcV^IH^mt-^Lfc^PSPl ^/chuISS^^MI 4 ^iiufEl^* 

[0 0 9 5] 

£ «bt-|2)8 E^flfjgKl&^TRttlLfcS i OCHi2 7, 2 5fci(;2 3 

•9, m^m4 Fxmwvtc&mmmmmfimbtiZ)* 

[0 0 9 6] 

^^ife^j-efi, #(d|gi8 ccDxaid&^-t, tufas i o 2 i^3 2isiocH 
i2 7 ^(D^^^i/^^^^tt^^iffl-r^^, Hutas i o 2 i3 2 <t ltso 

Gi ( -T^^^^ fc 0 ^-^ ^^LfcS i 0 2 Hfl£<£V\ ^fc^tL^^LT 
HUIES i OCHH2 7 &*K°>=i—'rj>>yiZ£'OB!$.-fZ>~ tlZ£V) ^ fazm 

[0 0 9 7] 
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HM1 CD HM2 


HM2 <D HM1 K*t 
tt ! 


CASE 1 j HM1=CVD-Si0 2 
1 HM2=CVD-SiN 


1 7 


4. 8 


CASE 2 | HM1=S0D-Si0 2 

I HM2=SOD- ^ zf 

1 y y K 


10 0 


1 3 



*2^#it5i:, CASE1 tib5©|lffi*©i^-C, ^— K-^X^S (HM1 
) ir/N— K-^-X^JB (HM2) &«Jg Lfc^ 9* K^—K^** fllJfcl-Ssi^ 
huIE/n— K-^^Jf (HM 1 ) HtCVD-S i02 Bg£r$£v\ K 
-^X^Jl (HM2) t LTCVD-S i NKSrftofcf ^/tsL, — #CASE 2 £ 
hZ><D\ttmi&M<D£ ^— K^^^S (HM1) RtSOGH (SOD 

-S i 0 2 ) £rf£V\ »n— NX^I (HM2) HTSi OCHi (SOD- 
Hyb r i d) ^^o/c#-^^^-r o 
[0 0 9 8] 

^2 <fc D J: 51-, C VD - S i NflH£^ j/fy^Fj-z^LXCVD 

-s i o 2 fli^ *-v^-^>f\^it.'i£%<Dm^\z-te.. ^y^-is^mmtt^x 

1 7@j£<Dji£L;H#^;fr&^ofc;^ [1)2 J: <9=b;$><5 J: THy b r i d 2 j 

WLfc^^BJIt- £<5 S i OCHl©S i 0 2 ^ y=f-^7 Vv't'l^fSx 5/^- 
>^MiiS i NHH<£nb<7)J; «9 ^SClft^/h;* < , ^(DB^l 0 0 Mit-TS^s/ 

[0 0 9 9] 

%fzMZ =fc "9 , »VD-S i 0 2 m^^-y^^^^ h y^t LTCVD- 
S i NflgSr Ky-fxs/fy/tsi^^ij:, ^ ^>-^iltRtb i LT 4 . 8tS 

T{£V^S i y?-\s#\s*/\Z-£ Vv^C ^-y^-^^^tcm-B-^n 1 3M^i^ 
^#^^^^^^iltRit^^-e#5 0 iWSES i OCHJjgSrS i NWkV^y^l/ 
y*Ui/t°X~ F 7 ^ ^ y Jf^tim&fD^ y ymmz, Yy^^-y^l^ 
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[0100] 

&:Jb\ rcDj: o t 0 ^=i—TJ^y\Z£ «9^$nfcS i O C HH 2 7 

[0101] 

[0102] 

^fc^Hi&W^i^T, MfZ±m<D? — hv>— K-^^^S 3 2 fiiS iO 

[0103] 

[SB 7 HiSW 

HfifES i OCHm^^^f-^^^ h V<mt Lfc, SAC (self-align 
ed contact) «if£ £ ¥^^g<^^7*fe^oV^ 09A-9D^#I 

[0104] 

- hmtm* 2 7bmm<kmiz£<omtiiitstix&y) , wiay- hSMkisu 2±^# 

, ^fetdSftW LfcS i OCHBf 4 4 £rx t°>-^-^ y^Ci 9Mt5. 
[0105] 

m^m9 Bwittfc^t, buIbs i ochH4 4*3j;rj?^:<7)T<D^y ->y =i 
^14 3 h y y^57^-fti:±9/^-=y^u ^y ^>y =>y-y- h 
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i/y h«1&4 3 A, 4 3 B_t(Cl«: % sutaS i OCHI4 4<ZVv 0 ^ — 

~^0;S&*, S iOCH/^-y4 4Efcj;t>*4 4F^ > ^fl^fL^^ tlX 

[0106] 

0 9B©Iitlt £ ^{-HUtaS i ^«4 1 ilEy-Hi4 3A ) 4 

£ ^^fufay— M^4 3 A, 4 3Bt Wl©SiOCH^ 
^-V4 4 E*Sj:t>*4 4 F ^^T«U 9l-S'J<DS i OCHH^cVDfelr J; 

l^cfc 9 > HUiey- h«®4 3 A<7)«IJ^S i OCHi 9 &5«#fe|«4 4 A, 

4 4 B ^tcmmtf— hnU4 3 B<DMMIZS i OCHi <9 t£z>®mwm.Wk4 
AC, 4 4D^Mt5 0 

[0107] 

£ ib(C tufas i St£4 1 Ji}C{i x Hulay— h«®4 3 A, 4 3 B^jtufaS i 
OCHI4 4 A~4 4Flr^US9 S i O 2 i4 5^\ /7XyC 

[0108] 

9 C(DXm{-*3VN-C. WlaS i 0 2 M4 5 tfl-. Hulay— hm^4 3A 

i^- h«®4 3 b tcomKwm^ntcmnmm^mtii-i'^ =t 5 ^ 

—)VA 5 A£S, BUlBS i 0 2 S^4 5^*fbTS i 0 2 lfl<£>^ ^ ^ ^ ^ 

-T6^<t i 0^$n-5o *rtf>R$, HutB^- hti4 3 A3oJ:t>*4 3 BttMia 

5 i OCHI4 4A~44Fia <0 Mfr>foX\<^Z>ti$>, MsZ^^fi? h*-^4 
5 AfiHulBS i OCHSI4 4 B, 4 4 C*5j;tM 4 E, 4 4 F SrSttJ-T <5# s , BU 

IC, BUfBS iOCHK4 4B ) 44C X 4 4 E j3 J; T$ 4 4 F #SS£tj X^fzM^X ^ 
(Dilute: J; 9, g|gW(c^ih-r6 0 
[0109] 

$ <b{C|g| 9 D<75Xm{-^V^T, Bijfa^^^^ b*—^4 5A^iU 9 (-itufa 
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S i o 2 J8l4 4±i:iS4 6 SrJgj^-TS. 
[0 1 10] 

*HJfiW»-«ttttf, ^5l5<DJ: 9(-HUia^2/^V^^ h s"«BU 4 A~ 4 4 F i 
LTS i Nllll&{£o It S iOCH^Uiia O^J/^V^ h 

y^R4 4 A~ 44FtS i 0 2 IE4 5 £ (DltflcD^ $/ ^ ^itiRtb^it^ U ^ 
W^m^3l5|2l9 C^lSfC&^-T^CTV^ x y f f. 7 ^i4 4B, 4 

4E, fc5^il44C, 4 4 FcDglff^'JXDFplj^ I>*-*Li^# 0 ?— Y V 

-?mffi<Dm±(DmMi)mm-t&o mm^y^^^^ h«7«4 4A~ 
4 4 f ttjt»i««fsa $ 3 . o^^^s^-cfesfc*. ^mfcmmvmftmm 

[0111] 

mi£ & th a i> <d -m & < , m fpts* <d tsia k lEtt u m wt ft k *5 v n r & * & x ^ 

[0112] 

[fg^^m] 

K^** Kite 5 wi^J;^. #SEj»fllig©^ft:W/j;^**S:«'>$-frS - t^s 
iOCHWiSIMTO, lel^ny;?^ (SAC) 

[m i ] 

(A) ~ (F) i*, t«5l50#®Ei»fllig«35^fifcXgSr^-rigI-C&*„ 
[El 2] 

w (OJBca srsi w-r 5 in -e fe 5 o 

[03] 



7,4112742 %\mm • Atom 

(31) 2003-533025 

[@4] 

(a) ~ (f) *mw<Dm2mmm\z£z¥Wfcmw(Dmmj:uz^-tm 

[05] 

(a) ~ (e) *isw©^3iiift0!i^«ts^#ft:^Bofiijexa^-rig 

[i6] 

(A) ~ (E) W:, **W©SB4^J6«|iJ:Sa|&i»fl:3SK©»3ftXSS:*-rBI 
[17] 

(A) ~ (E) ll, *l8W©^5^JteM^«J:S^fr^B©«igxS^-r@ 
[08] 

(a) ~ (e) *mfi<Dm6mMMiz£Z¥mfcmm<nM&^n*^~$-m 

[09] 

(a) ~ (d) w\ 7 mwia s M^gioiiia^^ti 

1 sis 

2, 3 ifejgMg 

2 A, 3 A FJPgP 
10,41 Si 

1 1 CVDJjg 

1 2 ian® 

l 2 A — > 

1 2 B Jfejftlgg 

13, 15, 17, 3 2 xyfyi/^hy/>-Ji 

14,16 m\ 
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14A, 1 6A, 2 5A, 3 2A />— K^^Mngfl 

18, 19, 28, 29, 31, 32 Ui?;* MK 

18A, 1 9A, 28A, 29A, 3 1 A, 32A Uv^hMPgP 

2 0 — >" 

2 3, 2 5, 2 7 SiOCHx y fy^hy/-!j| 

4 2 ?- bmtm 

4 3 # y */ V = 

4 3 a, 4 3B #y =r^y— hflMS 

4 4 Si OCHi 

4 4A—44D S i O C HtilMteftlg 

4 4E, 4 4F S iOCH/^-y 

4 5 Si02 i 

4 5 A ^ >^ ^ h/ix— fV 

4 6 ®^ 
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